I (2RS.3RS)-1 -(2,4-dichlorophenyl)-4,4-dimethyl-2-( 1 H-1,2,4-triazol-l-yl)pentan-3-ol~ (Bent & Skidmore, 1979) binds to cytochrome P-450 giving a Type I1 difference spectrum (Wiggins & Baldwin, 1983) . The present paper describes the purification, by a method based on that of Yoshida et al. (l977) , of the cytochrome P-450 from Saccharomyces cerevisiae which has been used for the binding studies.
Saccharomyces cerevisiae (N.C.Y.C. 739) was grown semianaerobically on 20% (w/v) glucose as described by Wiseman et al. (1975) . After 3 days the cells were collected by centrifuga- Tube no. Fig. 1 . Elution of cytochrome P-450 from hydroxyapatite
The cytochrome P-450 solution after dialysis (see the text) was added to the hydroxyapatite column and the adsorbed proteins were washed from the column with increasing concentrations of potassium phosphate buffer (all containing 20% glycerol and 1 mM-GSH), pH 7.3. The cytochrome was eluted by addition of Triton NlOl (0.2%, v/v) to the 250m~-phosphate buffer. Fractions of approx. 4 ml was collected.
tion, washed in potassium phosphate (0.1 M, pH 7.3) and resuspended in buffer with 10% glucose (1 g wet wt. in 5 ml of medium) and incubated with vigorous shaking for 1.5 h at 30OC.
Cells were harvested, washed by centrifugation, resuspended in potassium phosphate buffer (0.1 M), containing EDTA (1 mM) and GSH (1 mM), pH 7.3, and broken by a single passage through a cell disrupter (Stansted Fluid Power plc). The microsomal pellet, collected by differential centrifugation (final spin 120000g for 1.5 h), containing 0.06nmol of cytochrome P-450/mg of protein, was resuspended in the EDTA/GSH buffer containing 20% (v/v) glycerol at a concentration of about 25mg of proteidml, and an equal volume of the buffer containing sodium cholate (2%, w/v) was added and the mixture gently stirred for 1 h at 4OC. The solubilized fraction was diluted with twice its volume of the glycerol/EDTA/GSH buffer, and solid (NH,),SO, was slowly added to 60% saturation. The precipitate was collected, dissolved in potassium phosphate buffer (10mM) containing 20% glycerol, EDTA ( I mM), GSH ( I mM) and 0.3% sodium cholate, pH 7.3, and dialysed overnight against the same buffer. The precipitate was discarded, giving a preparation with 0. I 1 nmol of cytochrome P-450/mg of protein (38% yield).
The required cytochrome P-450 was purified by chromatography on freshly prepared hydroxyapatite (Fig. 1) to give a final preparation with specific activity 2.3 nmol/mg of protein, with an overall yield of 27% of the microsomal cytochrome P-450. The purified material gave a reduced CO-difference spectrum with a peak at 446nm, and several minutes were required for maximum absorbance to be attained in the presence of the detergent, in agreement with results of Azari & Wiseman (1981) . The cytochrome moved as a discrete band on sodium dodecyl sulphate/polyacrylamide-gel electrophoresis. The material was stored at -2OOC without loss of activity.
We have used the preparation for difference-spectroscopy measurements with added fungicidal compounds. In the diclobutrazol series those with high fungicidal activity (diclobutrazol and the 2R,3R enantiomer) bound strongly. according to their fungicidal activity. The inactive 2S,3 S enantiomer, the slightly active 2RS,3SR diastereomer pair and the parent ketone all bound to a lesser extent. All these chemicals show a Type I1 interaction of the triazole N-4 atom with the haem iron, and the specificity of the binding is believed to be due to the apoprotein. Related chemicals without the triazole group bound weakly. These correlations were not obtained with the unpurified cytochrome P-450 from yeast microsomes (Wiggins & Baldwin, 1983) . The preparation has been used to monitor structure/ activity relationships within the chemical series.
